The first-principle calculation is performed with the Cambridge Serial Total Energy Package 1 . 2D crystal models are fully relaxed through geometry optimization according to system energy, force and stress by DFT with the Perdew, Burke, and Ernzerhof functional 2 . For our main objective is qualitatively investigating the behaviors of quantum confined free electronic states, ultrasoft pseudopotentials are applied to describe the ionic cores with a plane-wave cutoff energy of 340 eV. The kpoint sampling grids are 3×3×1 for 2D crystal slabs and 4×4×2 for bulk KNbO 3 crystal, respectively. The vacuum spacing layer between neighboring repeat units of 2D slabs are set to 1 nm. The truncated surface are capped by H atoms, in order to neutralize the surface dangling oxygen bonds.
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The surface energy E s is computed using the formula ,
where and are the total energy of the 2D slab and the bulk per unit cell,
respectively. They are all obtained by DFT calculation. n is the number of bulk unit cell contained in the 2D slab. 2A is the surface area of each 2D slabs. (100), (011), (001), (010), (111), (120) facets. Their t 2g band descend below E F allowing the electrons moving freely on these bands. The optical band gap and the confined energy (E-E F ) decrease gradually with an increase in thicknesses. The increase of quantum confinement leads to degenerate conduction band splitting into independent sub-bands.
6. Free electronic states occupation below E F of (100) orth oriented 2D crystals
Fig. S5. (a)-(e)
Free electronic states occupation of (100) facet 2D KNbO 3 with thickness range from monolayer (0.4 nm) to ten layers (4 nm). The confined energy (E-E F ) decrease gradually with an increase in thickness. Under strong quantum confinement, One of the p band will extend to low energy (between split t 2g band), presenting as additional free electrons conductive band (marked by green dash line in figure S5(a) ).
7.
Insulator-metal transition behavior of free electrons absorptions of (100) orth oriented 2D KNbO 3 .
Fig. S6. (a)
Absorption properties of (100) orth oriented 2D KNbO 3 models, the absorption in low frequency indicates an insulator-metal transition absorption. Strong quantum confinement can be observed from the variation of absorption band edges of models with a decrease in thickness. The anomalous absorption of ten layers model in the low-frequency range can be ascribe to the abrupt increase of the local DOS near E F , as the red arrow indicated in (b).
8. Geometric structure models of (120) orth oriented 2D crystal 
